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© Method and device for producing vehicle tire bead-bead filler assemblies. 



© A method and device for producing vehicle tire 
bead-bead filler assemblies (2), whereby green 
elastomeric material is injected, by means of an 
externally-cooled distribution tank (38), into a num- 
ber of annular chambers (22) defined by two half 
molds (6, 7) closed about a substantially cylindrical 
inner core (8); an inner portion of each chamber (22) 
being occupied by a respective bead (3) preassem- 
bled on to the core (8), and an outer portion (32) of 
each chamber (22) constituting the molding chamber 
of a respective bead filler (4). 




Fig.6 
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The present invention relates to a method of 
producing vehicle tire bead-bead filler assemblies. 

The known method of producing bead-bead 
filler assemblies consists in producing metal beads, 
usually coaled with elastomeric material, and, sep- 
arately, an elongated extruded element of 
elastomeric material having a substantially triangu- 
lar section and which is cut transversely into por- 
tions of the same length as the respective beads. 

Said portions are usually cut on a slant so that 
each presents two opposed bevels which, when 
said portion is bent about the respective bead, are 
pressed together to produce a substantially con- 
tinuous annular bead filler. Though successful, the 
above technique presents a number of drawbacks. 

Firstly, being produced in sizable lots for sub- 
sequent application, at times even weeks after 
manufacture. said elongated, substantially 
triangular-section element undergoes considerable 
uncontrolled shrinkage, with the result that the sec- 
tion of the bead filler varies from one lot to another. 

Secondly, skilled labour and a good deal of 
time are required for cutting said elongated ele- 
ment into portions; applying each portion to the 
outer periphery of the bead; and connecting, usu- 
ally by means of adhesive, the opposite ends of 
each portion to form a respective bead filler. 

Thirdly, the above known technique fails to 
provide for a jointfree bead-bead filler assembly, 
which joint, even if executed skilfully, invariably has 
a negative effect on the uniformity of the finished 
tire. 

As regards uniformity of the finished tire, an 
important point to bear in mind is that, being 
originally straight, said bead filler portions preserve 
a tendency to revert to their original form, thus 
resulting in internal stress which tends to ovalize 
the finished bead-bead filler assembly. 

The aim of the present invention is to provide a 
method of producing bead-bead filler assemblies, 
designed to at least partially eliminate the afore- 
mentioned drawbacks. With this aim in view, ac- 
cording to the present invention, there is provided 
a method of producing vehicle tire bead-bead filler 
assemblies, characterised by the fact that it com- 
prises stages consisting in mounting, in orderly 
sequence, a number of annular beads on to a 
supporting body constituting the removable inner 
core of a mold comprising two half molds, said 
core defining, in an operating position between said 
half molds, the inner periphery of a number of 
annular chambers designed to receive a respective 
said assembly; mounting said core in said operat- 
ing position; injecting elastomeric material simulta- 
neously inside said annular chambers for forming a 
bead filler of elastomeric material about each said 
bead; and opening said half molds for removing 
said core and said assemblies; said elastomeric 
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material being injected inside said annular cham- 
bers via a distribution tank communicating with all 
said annular chambers. 

The present invention also relates to a device 
5 for implementing the above method. 

According to the present invention, there is 
provided a device for producing vehicle tire bead- 
bead filler assemblies, characterised by the fact 
that it comprises a device for injecting elastomeric 
io material; and a mold connected to said injection 
device and in turn comprising a first and second 
half mold and a removable inner core which, when 
mounted in an operating position between said half 
molds, defines, with said half molds, a number of 
75 annular chambers coaxial with and defined inter- 
nally by said inner core; each said annular cham- 
ber comprising an inner annular portion for receiv- 
ing a respective said bead mounted on said core, 
and an outer annular portion constituting a molding 
20 chamber for a respective said bead filler; said 
injection device comprising a distribution tank com- 
municating with said molding chambers. 

A non-limiting embodiment of the present in- 
vention will be described by way of example with 
25 reference to the accompanying drawings, in which: 
Fig.1 shows an exploded view in perspective, 
with parts removed for simplicity, of a preferred 
embodiment of the device according to the 
present invention; 
30 Fig.2 shows a plan view of the Fig.1 device, with 
parts removed for simplicity; 
Fig.3 shows a section along line Ill-Ill in Fig.2; 
Fig.4 shows a section along line IV-IV in Fig.3; 
Fig.s 5 to 7 show schematic views of the above 
35 device in three different operating positions. 

Number 1 in Fig.1 indicates a device for pro- 
ducing bead-bead filler assemblies 2 (Fig.s 6 and 
7) comprising an annular bead 3 to the outer pe- 
riphery of which is integrally connected the inner 
40 periphery of an annular bead filler 4 (Fig.s 6 and 7) 
of elastomeric material having a substantially trian- 
gular section and extending substantially radially 
outwards from respective bead 3. Device 1 com- 
prises a mold 5 in turn comprising a lower half 
45 mold 6, an upper half mold 7, and a removable, 
substantially cylindrical inner core 8. 

Half mold 6 is substantially in the form of a 
parallelepipedon, and is defined by a flat top sur- 
face 9 constituting the supporting surface of half 
so mold 7. Half mold 6 is also defined by a bottom 
surface 10 parallel to surface 9, and by two parallel 
lateral surfaces 11 and 12 perpendicular to sur- 
faces 9 and 10. 

Surface 9 presents, perpendicular to surfaces 
55 11 and 12, a central axial groove 13 having a 
substantially semicircular section, extending along 
the entire length of surface 9 between surfaces 11 
and 12, and having an axis 14 on surface 9. Half 
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mold 6 also presents an orderly, uniform sequence 
of semicircular transverse grooves 15 of substan- 
tially triangular section, each extending along the 
surface of groove 13 in a respective plane per- 
pendicular to axis 14, and each opening out at the 
opposite ends on to surface 9. 

Half mold 7 is substantially in the form of a 
parallelepipedon, and is defined by a flat bottom 
sin lace 16 contacting surface 9 of half mold 6. Half 
mold 7 is also defined by a top surface 17 parallel 
to surface 16, and by two parallel lateral surfaces 
18 and 19 perpendicular to surfaces 16 and 17 and 
coplanar with respective surfaces 11 and 12. 

Surface 16 presents, perpendicular to surfaces 
18 and 19, a central axial groove 20 having a 
substantially semicircular section, extending along 
the entire length of surface 16 between surfaces 18 
and 19, and having an axis coincident with axis 14 
and located on contacting surfaces 9 and 16. Half 
mold 7 also presents an orderly, uniform sequence 
of semicircular transverse grooves 21 of substan- 
tially triangular section, each extending along the 
surface of groove 20 in a respective plane per- 
pendicular to axis 14. Each groove 21 opens out at 
the opposite ends on to surface 16 in a position 
coincident with and facing the opposite ends of a 
respective groove 15, and defines, with groove 15, 
an annular chamber 22 separated from the adja- 
cent chamber 22 by a cylindrical strip 23 formed 
on the surface of a cylindrical through seat 24 
defined through mold 5 by mating grooves 13 and 
20. 

Seat 24 houses core 8 which, as shown par- 
ticularly in Fig.3, comprises a central shaft 25 hav- 
ing a cylindrical outer surface 26 coaxial with axis 
14 and constituting the sliding and supporting sur- 
face of a number of spacer rings 27 supporting 
respective beads 3. 

As shown in Fig.4, each spacer ring 27 com- 
prises a first externally-cylindrical annular portion 
28 of the same diameter and length, measured 
along axis 14, as strips 23; and a second 
externally-cylindrical annular portion 29 of the 
same length and diameter as beads 3. The outside 
diameter of annular portion 28 is smaller than the 
outside diameter and larger than the inside diam- 
eter of beads 3. 

In actual use, a number of spacer rings 27, 
equal in number to chambers 22 and each support- 
ing a bead 3, are packed on to shaft 25 located 
outside mold, 5 and coaxial with axis 14. For this 
purpose, the end of shaft 25 opposite the end 
facing mold 5 presents a fixed annular shoulder 30 
on to which the first of said spacer rings 27 com- 
plete with respective bead 3 is mounted. Each 
successive bead 3 is then mounted on to shaft 25 
by means of a respective spacer ring 27, and the 
pack of spacer rings 27 so formed is clamped by 



fitting a clamping device 31 on to the end of shaft 
25. 

When half molds 6 and 7 are closed about 
core 8, each bead 3 engages an inner peripheral 

5 portion of a respective chamber 22, while the outer 
surface of portion 28 of each spacer ring 27 con- 
tacts, in substantially fluidtight manner, a respec- 
tive cylindrical strip 23. 

In addition to the inner peripheral portion hous- 

io ing respective bead 3, each chamber 22 presents a 
peripheral, triangular-section, outer portion 32, the 
outer periphery of which is intercepted by an axial 
groove 33 formed on top surface 17 of half mold 7, 
and communicates externally through a slot 34 

75 opening on to the bottom surface of groove 33. 

Groove 33 houses a portion of the terminal 
element 35 of an injection device 36 shown only 
partially in the accompanying drawings and com- 
prising, in addition to terminal element 35, a known 

20 feed device (not shown) for feeding green 
elastomeric material under pressure to terminal ele- 
ment 35. 

Terminal element 35 comprises a body 37 in 
the form of a rectangular parallelepipedon, housed 

25 inside groove 33 and having, at the top, an elon- 
gated distribution tank 38, the bottom of which is 
defined by a wall 39 having a number of aligned 
through slots 40, each communicating with a re- 
spective slot 34. 

30 Terminal element 35 also comprises a cover 

plate 41 connected to the top surface 17 of half 
mold 7, and which provides for maintaining body 
37 inside groove 33 as well as for closing the top 
of tank 38. An injection hole 42 formed through 

35 plate 41 enables communication between tank 38 
and said feed device (not shown). 

Terminal element 35 also comprises a cooling 
device 43 for tank 38, for maintaining the material 
inside tank 38 below a given temperature and so 

40 preventing a premature curing reaction from origi- 
nating, in use, inside said material. Cooling device 
43 comprises a conduit 44 extending through body 
37 and partially about tank 38. Finally, core 8 
presents a heating device 47 defined, in the exam- 

45 pie shown, by electrical resistors 48 extending in- 
side core 8. 

Operation ol device 1 will be described with 
reference to Fig.s 5 to 7, and commencing (Fig. 5) 
with mold 5 closed about core 8 and in the process 

50 of curing a number of bead fillers 4 just formed on 
to the outer periphery of respective beads 3. 

In the embodiment shown, on the opposite end 
to that fitted with core 8, shaft 25 is fitted with a 
second identical core 8a, and is connected cen- 

55 trally and in rotary manner to a vertical pin 45 
perpendicular to the axis of shaft 25 and mounted 
on a slide 46 traveling to and from mold 5 in a 
direction parallel to axis 14. Consequently, while 
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core 8 is engaged inside seat 24, core 8a is 
perfectly accessible and may thus be fitted, as 
already described, with beads 3 during the interval 
required for curing bead fillers 4. 

When curing is completed (Fig.6), mold 5 is 
opened; slide 46 is withdrawn from mold 5 to 
remove core 8 from between half molds 6 and 7; 
and shaft 25 is swung, by means not shown, 180 e 
about the axis of pin 45, to reverse the positions of 
cores 8 and 8a and so position core 8a facing mold 
5. 

Heating device 47 is operated permanently so 
as to pre-heat beads 3 to a given temperature prior 
to insertion inside mold 5. 

Subsequently (Fig.7), slide 46 is moved to- 
wards mold 5, so as to set up core 8a in the 
operating position between half molds 6 and 7, 
which are then closed for performing the injection 
cycle via injection device 36 and curing bead fillers 
4. During the interval in which core 8a remains in 
the operating position between closed half molds 6 
and 7, the assemblies 2 on core 8 are offloaded 
and replaced by a new pack of beads 3. 

During the injection cycle, green elastomeric 
material in paste form and at relatively high tem- 
perature is injected through hole 42 so as to force 
the previously injected elastomeric material in tank 
38 out through slots 40 and 34 and into the periph- 
eral portion 32 of each chamber 22 not occupied 
by respective bead 3 and having the same section 
as the required bead fillers 4. 

Device 1 therefore provides for producing as- 
semblies 2, not only in a substantially continuous 
cycle, but also with jointfree bead fillers 4 substan- 
tially in the form of a perfectly round ring. This is 
achieved by virtue of forming bead fillers 4 on 
respective beads 3 mounted on a cylindrical sup- 
porting surface throughout the injection stage, and 
is maintained by virtue of the original annular 
shape of bead fillers 4, and the total absence of 
internal stress resulting from a reversion in form. 

Claims 

1. A method of producing vehicle tire bead-bead 
filler assemblies (2), characterised by the fact 
that it comprises stages consisting in mount- 
ing, in orderly sequence, a number of annular 
beads (3) on to a supporting body constituting 
the removable inner core (8) of a mold (5) 
comprising two half molds (6, 7), said core (8) 
defining, in an operating position between said 
half molds (6, 7), the inner periphery of a 
number of annular chambers (22) designed to 
receive a respective said assembly (2); mount- 
ing said core (8) in said operating position; 
injecting elastomeric material simultaneously 
inside said annular chambers (22) for forming 



a bead filler (4) of elastomeric material about 
each said bead (3); and opening said half 
molds (6, 7) for removing said core (8) and 
said assemblies (2); said elastomeric material 
5 being injected inside said annular chambers 

(22) via a distribution tank (38) communicating 
with all said annular chambers (22). 

2. A method as claimed in Claim 1, characterised 
10 by the fact that assembling said core (8) in 

said operating position comprises rotating said 
core (8) by a given angle about an axis per- 
pendicular to its longitudinal axis. 

75 3. A method as claimed in Claim 2, characterised 
by the fact that said given angle is 180 e . 

4. A method as claimed in any one of the fore- 
going Claims, characterised by the fact that 
20 said distribution tank (38) is controlled by cool- 

ing means (43), to prevent the elastomeric 
material inside said tank (38) from exceeding a 
given temperature. 

25 5. A method as claimed in any one of the fore- 
going Claims, characterised by the fact that it 
comprises a further stage consisting in 
preheating said beads (3) on said core (8). 

30 6. A device for producing vehicle tire bead-bead 
filler assemblies (2), characterised by the fact 
that it comprises a device (36) for injecting 
elastomeric material; and a mold (5) connected 
to said injection device (36) and in turn com- 

35 prising a first and second half mold (6, 7) and 

a removable inner core (8) which, when moun- 
ted in an operating position between said half 
molds (6, 7), defines, with said half molds (6, 
7), a number of annular chambers (22) coaxial 

40 with and defined internally by said inner core 

(8); each said annular chamber (22) comprising 
an inner annular portion for receiving a respec- 
tive said bead (3) mounted on said core (8), 
and an outer annular portion constituting a 

45 molding chamber (32) for a respective said 

bead filler (4); said injection device (36) com- 
prising a distribution tank (38) communicating 
with said molding chambers (32). 

so 7. A device as claimed in Claim 6, characterised 
by the fact that it also comprises cooling 
means (43) for said distribution tank (38), for 
maintaining the material inside said tank (38) 
below a given temperature and so preventing a 

55 premature curing reaction from originating, in 

use, inside said material. 

8. A device as claimed in Claim 6 or 7, charac- 
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terised by the fact that it also comprises a 
further core (8a); said two cores (8, 8a) being 
coaxial, and supporting means (45) being pro- 
vided for supporting said cores (8, 8a) for 
rotation about an axis perpendicular to their 5 
common axis. 

9. A device as claimed in any one of the fore- 
going Claims from 6 to 8, characterised by the 

fact that said core (8)(8a) comprises an inner w 
shaft (25), and spacing means (27) mounted in 
removable manner on said inner shaft (25) so 
as to define a cylindrical surface (29) designed 
to contact the inner periphery of said beads 
(3), and a number of substantially annular is 
spacers (28) for separating adjacent said 
beads (3) mounted, in use, on said inner shaft 
(25). 

10. A device as claimed in Claim 9, characterised 20 
by the fact that the outside diameter of each 

said annular spacer (28) is smaller than the 
outside diameter of said beads (3). 

11. A device as claimed in Claim 10, characterised 25 
by the fact that said mold (5) presents a cylin- 
drical seat (24) between said half molds (6, 7) 

and engaged by said core (8)(8a) in said op- 
erating position; each said half mold (6, 7) 
presenting, along said seat (24), an orderly 30 
sequence of circular grooves (15, 21), said two 
sequences of grooves (15, 21) defining said 
annular chambers (22). 

12. A device as claimed in Claim 11, characterised 35 
by the fact that the outside diameter of said 
annular spacers (28) is substantially identical 

to the diameter of said cylindrical seat (24); 
cylindrical inner surface portions (23) of said 
cylindrical seat (24) cooperating in fluidtight aq 
manner with the outer periphery of respective 
said spacers (28). 

13. A device as claimed in any one of the fore- 
going Claims from 6 to 12, characterised by 45 
the fact that said core (8) comprises internal 
heating means (47). 
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